Parasites are commonly observed in tropical and subtropical climatic regions and known to cause chronic diseases with high morbidity and mortality. Cystic echinococcosis (CE), a globally important zoonotic parasitic disease, is caused by the larvae of the cestode *Echinococcus granulosus* infecting intermediate hosts such as herbivores and humans.[@ref1] It is transmitted to humans by dogs, infected animals, and contaminated food and can cause severe symptoms and death in intermediate hosts; furthermore, it leads to decreased livestock productivity and considerable economic loss.[@ref2]-[@ref4] Cystic echinococcosis is a major public health problem that has re-emerged in many countries despite innovations in diagnoses, treatments, and control programs for the disease.[@ref5],[@ref6] Several factors influence the spread of CE.[@ref7] Illiteracy and improper practices (personal and environmental hygiene deficiency, wrong feeding habits, lack of water and inadequate sanitation, and so forth) contribute significantly toward the difficulties associated with preventing many diseases, including parasitic diseases.[@ref8]-[@ref11] Since CE is an important public health problem and has a variety of factors in epidemiology, we care about training activities for every segment of society to combat the disease influentially. Since Turkey presents geographic properties suitable for animal breeding and livestock production, parasitic diseases are common in the country. Cystic echinococcosis is an important zoonotic disease that is widespread in animals and humans in Turkey.[@ref12] According to the literature review there is no sufficient study to evaluate the awareness, practices, and potential risk factors for CE in animal breeders, healthcare professionals, and other public groups in Turkey. Although control programs for CE have been implemented, the disease remains a critical problem worldwide and is considered a re-emerging disease.[@ref5],[@ref13]-[@ref15] Because public education has critical significance to struggle with CE, awareness and practices should be determined among variety groups of public. This descriptive study aims to determine the knowledge, attitudes, practices, and awareness of potential risk factors of CE among animal breeders, nurses, nursing students, dietitians, food professionals and other public groups from different provinces in Turkey.

Methods {#sec1-2}
=======

Study design {#sec2-1}
------------

This was a descriptive study to assess the awareness of risk factors of CE among different occupational groups.[@ref16] Questionnaire forms were prepared in compliance with the individuals' diversity. Participants were classified into 3 groups, and a different survey was created for each group. The first group included healthcare workers/students and food professionals, the second included animal breeders, and the third included other public groups. Questionnaires were developed to collect the socio-demographic attributes of each participant; questions concerning agent (*E. granulosus* s.l.), transmission, epidemiology, treatment, and risk factors of CE were also included (**[Table 1](#T1){ref-type="table"}**). We further investigated each of the participant's practices and associations with dogs, potentially hazardous food consumption, participation in informative courses, and whether any person around them had been treated for CE.

###### 

Survey questions to collect the socio-demographic attributes of each participant; questions concerning agent, transmission, epidemiology, treatment, and risk factors of cystic echinococcosis (CE).

![](SaudiMedJ-39-280-g001)

The inclusion criteria in this study were determined to be 18 years or older and the approval of the participants. On the other hand, disapproval, non-literacy and mental retardation were accepted as criteria for exclusion. We obtained a letter from Faculty of Health Sciences, University of Karamanoglu Mehmetbey indicating no objection to do the study and emphasizing the study team worked in compliance with ethical rules.

Study area and sampling techniques {#sec2-2}
----------------------------------

The surveys were distributed to nursing students and other public groups in Karaman Province and to animal breeders in Afyonkarahisar Province in Turkey. A pilot province was not selected, and data were collected from nurses, dietitians, and food professionals in different provinces of Turkey. Surveys were performed via face-to-face meetings for public groups (n=134), animal breeders (n=95), and nursing students (n=249) and by mail for other groups (nurses, dietitians and food professions; n=169) between May 2015 and May 2016. In summary, data were collected from a total 647 individuals, including 95 animal breeders, 92 nurses, 249 nursing students, 49 dietitians, 28 food professionals and 134 people from other public groups from 30 provinces in Turkey. Socio-demographic features, such as age, gender, education, and job status, were also recorded.

Statistical evaluation of data {#sec2-3}
------------------------------

To evaluate the data, the percentages of several variables were first determined, and all calculations were performed using SPSS (Statistical Package for the Social Science) Version 16.0 (SPSS Inc., Chicago, IL, USA).[@ref17] Prior to analysis, normal distribution of variance of all variables was assumed with Kolmogorov-Smirnov test and homogeneity of variance of all variables was assumed with Levene's test. Qualitative data were evaluated using the Pearson's Chi-square test. Since the data were not normally distributed, Mann-Whitney U test was used to determine differences in the mean and standard deviation of data among groups. Non-categorical variables were compared by Spearman's rho correlation analysis. Statistical significance was evaluated at levels of 0.05 and 0.01.

Results {#sec1-3}
=======

Evaluation of knowledge, attitudes, practices, and awareness of risk factors related to CE in people from other public groups {#sec2-4}
-----------------------------------------------------------------------------------------------------------------------------

The answers reported by this group were evaluated in terms of educational level, profession, and gender. Dog ownership statistically significantly decreased as the educational level increased (*p*\<0.05, *p*=0.020). About 23.1% of the participants in informative courses held an associate degree, and nobody held a high school and under degree, trained (*p*\<0.01, *p*=0.008). This group was divided into subgroups of academicians, public employees, students, and worker-housewife, and 75% of the members of the worker-housewife group reported having some information on CE (75%). In terms of having information about CE, there was a statistically significant difference among this groups (*p*\<0.05, *p*=0.013). There was a statistically significant difference for the number of participants who keep a dog between students and academicians (*p*\<0.01, *p*=0.005). About 28.9% of the students and 0% of the academicians kept dogs. A statistically significant difference was detected among the subgroups in terms of offal consumption (*p*\<0.05, *p*=0.016); such consumption was prevalent among public employees (54.5%) and academicians (52%). When we evaluated answers with respect to gender, the rates of correct answers for the question "where are cysts in the intermediate host mainly seen" was statistically significantly higher in women than in men and the question "how is the disease cured" was statistically significantly higher and in men than in women (*p*\<0.05, *p*=0.013, *p*=0.016). About 45.3% of the women reported proper vegetable washing practices (namely, with vinegar) (*p*\<0.01, *p*=0.000) (**Tables [2](#T2){ref-type="table"} & [3](#T3){ref-type="table"}**).

###### 

Percentage of answers given by people according to their education levels, professions and gender.
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###### 

*P*-values for each question according to their education levels, professions, and gender.
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A positive correlation between number of correct answers in knowledge-related questions and age of participants was detected (*p*\<0.05, *p*=0.045, r=0.173; Spearman's rho correlation).

Knowledge of CE was evaluated according to an individual's training status. While a total of 17.3% of the participants who had information about the disease participated in informative courses related to CE, none of the individuals who had no information about CE participated in any related course (*p*\<0.01, *p*=0.001; Pearson's chi square test). People who declared that they have some information about CE provided more correct answers to CE-related questions than those who did not have information about the disease (*p*\<0.01, *p*=0.002; Mann-Whitney U test).

Knowledge levels and practices related to CE among animal breeders {#sec2-5}
------------------------------------------------------------------

A total of 54.7% of the animal breeders surveyed declared having information about CE. Animal breeders who declared they have high school and higher education were found to be well-informed about CE compared with lower-education groups (*p*\<0.05, *p*=0.040). About 31.6% of the animal breeders declared they could identify cysts if they see after slaughtering, and 24.2% reported their ability to identify the cysts while slaughtering before. Most of the animal breeders (80%) were uninformed about the transmission modes of the disease. About 42.1% of the individuals surveyed knew how to handle infected internal organs, and no statistically significant difference among these participants was found in terms of educational level (*p*\>0.05, *p*=0.172) and extra work except livestock raising (*p*\>0.05, *p*=0.327). The percentage of participants reporting individuals who had contracted CE around them was 2.1% (**[Table 4](#T4){ref-type="table"}**).

###### 

Percentage of answers given by animal breeders according to their education levels and extra work except livestock raising.
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A total of 70% of the animal breeders surveyed who confirmed their ability to recognize CE also stated that they had previously identified cysts during animal slaughter. By comparison, 3.1% of the individuals surveyed declared that they could not recognize CE cysts (*p*\<0.01, *p*=0.000; Pearson's chi square test).

We determined the means and standard deviations of the numbers of slaughtered animals according to answers for cyst identification while slaughtering (*p*\<0.01, *p*=0.001) and found that the number of slaughtered animals per year positively influenced knowledge regarding CE (*p*\<0.01, *p*=0.005; Mann-Whitney U test).

We analyzed the relationship between CE knowledge and experience-related questions. While 50% of the animal breeders reporting knowledge of the disease stated that they could identify cysts while slaughtering animals, 9.3% of the individuals who did not have this information confirmed their ability to identify cysts (*p*\<0.01, *p*=0.000; Pearson's chi square test). Another 40.4% of the animal breeders with CE knowledge confirmed that they had previously identified cysts, and 4.7% of the individuals without this information declared that they previously identified cysts while slaughtering (*p*\<0.01, *p*=0.000; Pearson's chi square test). Finally, 36.5% of the animal breeders with CE knowledge reported an awareness of its of transmission modes; none of the animal breeders without CE knowledge had this awareness (*p*\<0.01, *p*=0.000; Pearson's Chi square test).

The number of animals possessed by individuals who stated that they had knowledge of the disease was found to be significantly higher than those who did not have this information (*p*\<0.01, *p*=0.006; Mann-Whitney U test).

Dog owners' practices {#sec2-6}
---------------------

A total of 75.8% of the animal breeders kept one or more dogs, and 67.6% of these breeders reported that their dogs could freely enter their barns or were fed offal. Animal breeders who had graduated from primary school were more likely to feed offal and/or fetus to their dogs compared with other groups (*p*\<0.05, *p*=0.049; Pearson's chi square test). The answers given by animal breeders to CE-related questions were evaluated in terms of extra work status. All breeders without extra work did not visit their veterinarians regularly. In particular, 80.4% of all farm laborers and 40% of all other worker types reported being unable to visit their veterinarians regularly; this difference is statistically significant (*p*\<0.05, *p*-value= 0.023; Pearson's Chi square test). In addition, 77.5% of all dog owners admitted to not administering antiparasitic drugs to their dogs, although 61.1% of the animal breeders administered these drugs to farm animals (for example, cattle, sheep, goat). Among dog owners who administered antiparasitic drugs to their dogs, 25% of them declared quarterly administration, 37.5% of them declared semiannual administration, and 37.5% of them declared yearly administration.

Knowledge levels regarding CE among healthcare and food professionals {#sec2-7}
---------------------------------------------------------------------

Among the study participants, 89.1% of the nurses, 53.1% of the dietitians, 42.9% of the food professionals, and 69.3% of the nursing students declared some knowledge of CE (*p*\<0.01). Nursing students knew how infected internal organs should be treated (87.3%) and where cysts are mostly seen in intermediate hosts (87%). While food professionals knew whether cysts in the internal organs of cattle, sheep, and goats also generate cysts in humans (89.3%), nurses knew whether improper vegetable washing played a role in disease transmission (92.4%) and dietitians knew whether dogs are responsible for transmitting CE (95.9%) with highest rates (*p*\<0.05, *p*=0.000, *p*=0.023). About 48.9% of the nurses, 18.4% of the dietitians, 21.4% of the food professionals, and 19.9% of the nursing students reported participation in informative courses on CE (*p*\<0.01, *p*=0.000). As well, 18.5% of the nurses, 2.0% of the dietitians, 10.7% of the food professionals, and 8.2% of the nursing students reported someone around them being treated for CE (*p*\<0.01, *p*=0.008). No statistically significant difference in terms of dog ownership was observed among health professionals (*p*\>0.05, *p*=0.206) (**[Table 5](#T5){ref-type="table"}**).

###### 

Percentage of answers given by healthcare and food professionals.
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Discussion {#sec1-4}
==========

Parasites leading to chronic diseases can be fatal to humans and animals in warm and temperate climate countries. Turkey is a country where parasitic diseases are widespread because of its geographical characteristics, wide variety of animal populations, and various other environmental and socio-cultural factors. Cystic echinococcosis is a prevalent helminthic disease in humans and animals that has been detected in all geographical regions of Turkey. According to data of the Ministry of Health, 51,500 new human CE cases were diagnosed between the years of 1965 and 1995 in Turkey.[@ref12] Furthermore, another 482 CE cases were determined from hospital records between 2010 and 2017 in Karaman Province, Turkey (unpublished data). All of these reports demonstrate that CE is of great importance to public health considerations in the country.[@ref15] The level of knowledge of Turkey's citizens must be increased to enable the successful control of parasites.[@ref18] Besides climatic, geographic, and ecological factors, socio-economic factors and educational level have been identified to influence the spread of CE.[@ref9],[@ref15]

Several studies determining high risk groups for CE and discussing the theory of "lack of knowledge can increase the disease" have been published.[@ref19]-[@ref26]

People from other public groups {#sec2-8}
-------------------------------

According to our study, 56% of the people from other public groups surveyed had some knowledge about CE. The corresponding rate was 50% in Morocco, 65.9% in China, and 17% in Chile.[@ref10],[@ref27],[@ref28] The potential risk factors we identified for CE in this group included a lack of knowledge, improper vegetable washing, salad consumption in restaurants, offal consumption, non-participation in informative courses, and age. A statistically significant difference in the use of vinegar to wash vegetables was observed between males and females (*p*\<0.01), and 45.3% of the female surveyed confirmed this practice. We believe that salads in restaurants carry some risk of transmitting CE, likely because of improper handling. Dog ownership has been determined to be a risk factor for CE.[@ref8],[@ref29] According to our results, students were more likely to keep dogs (28.9%) than other professionals (*p*\<0.01), and these students may be unable to cover the expenses related to antiparasitic treatment for their dogs. We propose that dog owners without an income make use of free medical care for their pets.

Cystic echinococcosis can be transmitted by ingesting food, soil, and water contaminated with the feces of infected dogs. In our study, 81.3% of the people from other public groups surveyed knew of the transmission modes of CE. This number is much higher than the 61.5% reported for Peru and the 67.4% observed in China.[@ref10],[@ref30] We found that 11.9% of the people from other public groups had improper practices in terms of annihilation of infected internal organs. In a previous study, 67% of the people surveyed reported feeding dogs with ruminant organs.[@ref27] We believe this improper practice contributes to CE transmission. We found high offal consumption among public employees (54.5%) and academicians (52%). Offal consumption was reported by 45.5% of the participants surveyed. We thus propose that this factor presents an important risk factor for CE among humans. According to epidemiological studies, estimated CE surgical case number is 0.87-6.6 per 100.000 people in Turkey.[@ref12] When we asked this group "has anyone around you been treated for CE," 10.4% of them said "yes." Yazar et al reported 58 CE cases between 2001 and 2005 in Karaman Province.[@ref31] Our results clearly show that CE remains a significant issue for public in the studied area.

Hydatid cysts develop slowly and cyst development may occur over many years. Although radical dissection of hydatid cysts is the most common treatment method for the disease, some surgeons prefer percutaneous aspiration, injection, and re-aspiration. Before surgery, anthelmintic treatment is advised. This information was known by 76.9% of the participants in this study.

When asked "do you wash your hands after touching the soil or dog", 93.3% of the participants said yes and no statistically significant difference among groups in terms of educational level, profession and gender was observed (*p*\>0.05). In a study performed by Bakal et al a statistically significant relation was found between CE and hand hygiene (*p*\<0.01).[@ref32]

The prevalence of *E. granulosus* in dogs varies between 0.32% and 40%.[@ref12] Dogs, foxes, and other canids are definitive hosts of *E. granulosus*. This information was known by 35.8% of the study participants. In Morocco, only 21% of the subjects surveyed knew of the same information.[@ref27] We believe that a lack of knowledge of the risk factors of CE contributes to disease transmission. Hydatid cysts mainly occur in the liver and lungs but can also be found in the spleen, kidneys, brain, bones, heart, and joints.[@ref33] This information was known by 73.1% of the study participants.

It was shown that when age of the people is increased the awareness about CE increased too.[@ref16],[@ref34] The participants generally knew more about CE as their age increased (*p*\<0.05). In a recent study by Othieno et al female gender, age beyond 40 years, and open spring water sources were the main risk factors for CE in humans.[@ref29] Yang et al also found that age, dog ownership, and female gender were risk factors for CE.[@ref8] Although older people in this group knew more about CE than younger ones, the occurrence of CE was more common in the former than in the latter.[@ref8],[@ref29] This result indicates that while CE knowledge is important in efforts to control the disease, also improper practices trigger the occurrence of CE too.[@ref27]

Li et al reported that a lack of knowledge of CE is an important risk factor for *E. granulosus* transmission.[@ref10] When we compared the training status of participants according to their knowledge of the disease, we determined that more people who participated in informative courses knew more about CE than those who did not. We validated the results of our survey by analyzing the number of correct answers provided by the participants who confirmed having knowledge of CE and high correct answer rates were obtained (*p*\<0.01).

Animal breeders {#sec2-9}
---------------

In our study, 54.7% of the animal breeders surveyed were informed about CE; this rate is much lower than the 89.8% reported by butchers in Karaman Province, Turkey.[@ref35] This difference may be explained by butchers naturally slaughtering more livestock than animal breeders. Also 59.2% of butchers' practices were wrong in terms of annihilation of infected internal organs in Karaman province.[@ref35] This result is similar to our findings. Our results show that 57.9% of the animal breeders' practices were wrong in terms of annihilation of infected internal organs, and no statically significant difference was found among animal breeders when classified by educational level (*p*\>0.05). A statically significant difference was observed among animal breeders in terms of answers given to the question of annihilation of infected internal organs when stratified according to educational level in Kars Province, Turkey (*p*\<0.05).[@ref26]

In Turkey, animal breeder's job is made by people with low education levels generally.[@ref26],[@ref36] We tried to reach all the train status for animal breeders. We detected statically significance difference for having information about CE among the animal breeders in terms of educational level. We also determined that when the education level increases the knowledge level about CE increases too. CE is a common parasitic disease in Turkey, and animal breeders in the country must be able to identify the related cysts during animal processing. A total of 31.6% of the participants surveyed confirmed their ability to identify hydatid cysts. Most animal breeders who declared they could identify hydatid cysts were able to do so while slaughtering animals at least once (*p*\<0.01).

We detected an important potential risk factor for CE. Among the animal breeders surveyed, 67.6% reported that their dogs could enter their barns freely. Acosta-Jamett et al emphasized that contact with dogs and dog feces were risk factors for human seropositivity of CE; these authors also found that dog copropositivity is associated with home slaughter of livestock.[@ref28] Offal and/or fetus consumption by dogs was determined to be another risk factor for CE. Interestingly, 67.6% of the animal breeders surveyed reported that they gave offal or fetus to their dogs. This practice decreased as the breeders' educational level increased (*p*\<0.01). In a study by Moro et al a statistically significant relationship between cases of CE and offal consumption by dogs was identified (*p*\<0.01).[@ref30] Varcasia et al further found that 17% of the farmers in their study used offal as dog meal.[@ref37]

Socio-cultural, educational, economical, agricultural, and environmental factors contribute to CE transmission.[@ref7],[@ref32] We determined several practices, including contact with dogs, offal consumption by dogs, and non-administration of antiparasitic drugs to dogs, as possible risk factors for CE. In a study performed by Bakal et al contact with dogs and poor hygiene conditions were found to be important risk factors for CE.[@ref38] Non effective control programs for *E.granulosus* in dogs prevent eradication of this parasite.[@ref39] In our study, 77.5% of all dog owners administered did not administer antiparasitic drugs to their dogs; in Sardinia, Italy, the corresponding rate was 90%.[@ref37] We determined that knowledge about CE and experience in hydatid cyst identification increased as the number of slaughtered animals per year increased. Thus, this study was conducted to investigate the awareness of CE. Animal breeders who claimed to have some knowledge of the disease tended to provide the correct answers to related questions, while animal breeders without much knowledge of the disease tended to provide incorrect answers to the same questions (*p*\<0.01).

Because dogs are definitive hosts of *E. granulosus*, we sought to determine whether dogs contributed to disease transmission. According to our findings, while none of animal breeders without extra job got veterinary services regularly, 80.4% of farm laborers/animal breeders and 40% of all other workers/animal breeders got veterinary services regularly (*p*\<0.05). Akalin et al found that regular veterinary care and literacy on CE contributed to lowering the prevalence of the disease.[@ref36] We thus propose encouraging animal breeders to seek regular veterinary care to inhibit the transmission of CE in the studied area.

Healthcare and food professionals {#sec2-10}
---------------------------------

Knowledge levels regarding CE among nurses, nursing students, dietitians, and food professionals were evaluated for the first time in Turkey. According to our results, nurses were better informed than other professionals regarding CE (*p*\<0.05). According to Nasrieh et al 7.8% of all university students surveyed knew of CE.[@ref40] By comparison, in our study, 69.3% of the nursing students surveyed knew some information related to CE, likely because these students received training regarding related subjects.

Study limitations {#sec2-11}
-----------------

This study was limited by small sample size for some occupational groups, not asking the same questions to all groups and refusing to participate to study by some people. Moreover, selection of some groups from specific regions may be found to be insufficient in terms of the universe of the study. Besides all of these, the absence of individuals with disease experience is among the limitations of the study.

In conclusion the present study provides detailed information on the level of knowledge, attitudes, and practices of various groups in Turkey. Among the professional groups surveyed, nurses were better informed than other professionals regarding CE. We assessed the knowledge about putative risk factors in the study population. We evaluate that, including lack of information, improper vegetable washing, salad consumption in restaurants, non-participation in informative courses, young age, contact with dogs, offal consumption by humans and dogs, and non-administration of antiparasitic drugs to dogs can contribute to transmission and epidemiology of CE in the studied area. Since CE is a widespread health problem in animals and humans with great economic impacts, we advocate the implementation of training programs to improve public awareness of CE. Further studies should be performed to further reveal the risk factors of CE be analyzing CE cases throughout Turkey and worldwide.

Since it is observed that people from different professions in the country do not have enough knowledge about CE, there is a need for awareness raising. In particular, increasing awareness of animal breeders and the public about CE is thought to seriously reduce the prevalence and incidence of this disease.
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